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T. Magagula and Z.C. ThusiniDurban Metropolitan Vascular Service, Durban, South AfricaObjectives. To evaluate the limb salvage rate in patients undergoing thrombectomy for HIV related peripheral arterial
thrombosis.
Methods. A prospective review of patients with HIV related peripheral arterial thrombosis managed at the Durban
Metropolitan Vascular Service in Kwazulu-Natal South Africa over a 5-year (1998–2003) period. All patients underwent
thrombectomy.
Results. Twenty-two patients (20 males) with HIV related peripheral arterial thrombosis (two upper limbs, 20 lower limbs)
were included in the study. The median age was 36 years (24–46 years). All patients had rest pain and seven patients had
gangrene (digital five, forefoot two). Seven patients had a short history of claudication before development of rest pain. Mean
duration of symptoms was 30 days (1–120 days) with 10 patients presenting within 24 h. Most patients had a good general
state of health and only three had clinical evidence of HIV infection. Ten patients who presented with threatened limbs from
acute arterial occlusion were subjected to thrombectomy without any diagnostic investigations. Twelve patients who did not
present with critical limb ischaemia had duplex ultrasonography, which showed arterial occlusion by a thrombus with
normal proximal arteries. The striking features were the normal proximal vessels and absence of distal run-off. The search for
an underlying cause, echocardiography in seven patients and coagulation screening in 10 patients, was always negative.
All patients were subjected to thrombectomy with an on-table angiogram and received systemic heparin intra-operatively
and deltaparin post-operatively. In 20 patients, duplex ultrasonography confirmed re-thrombosis within 48 h. Two patients
remained with patent arteries. Most (16/20) patients who re-thrombosed required a major amputation and thrombectomy did
not alter the level of amputation. The other four patients with re-thrombosis had symptomatic relief. Three patients died
within 30 days of thrombectomy, all of HIV related complications. Overall the limb salvage rate was 6/22 (27%).
Conclusion. Limb salvage rate following thrombectomy in HIV related peripheral arterial thrombosis is very low. Duplex
ultrasonography appears to be an adequate radiological diagnostic investigation for these patients.Keywords: HIV; Primary thrombosis; Thrombectomy.Introduction
Human immunodeficiency virus (HIV) and acquired
immunodeficiency syndrome (AIDS) has brought an
array of new clinical presentations for known diseases
and also generated new syndromes.1 The vasculo-
pathy associated with HIV/AIDS has provides a
management dilemma for the vascular surgeon,
particularly in Sub-Saharan Africa where millions are
infected with HIV and the death rate already runs to
millions.2
We present our experience in the management ofing author. Mr T.V. Mulaudzi, FCS(SA), Cert Vasc Surg
ent of Surgery, Nelson R.Mandela School ofMedicine,
Kwazulu Natal, Private Bag 7, Congella, Durban 4013,
: mulaudzit@samedical.co.za
0102+ 05 $35.00/0 q 2005 Elsevier Ltd. All rights reserpatients with HIV associated primary peripheral
arterial thrombosis managed by surgical thrombect-
omy in the Durban Metropolitan Vascular Service,
serving a population of more than 10 million from the
Kwazulu Natal and Eastern Cape Provinces of South
Africa. The aim of the study was to assess the limb
salvage rate following thrombectomy.Patients and Methods
Twenty-two patients with HIV associated primary
peripheral arterial thrombosis were prospectively
reviewed between 1998 and 2003. Ethical approval
for the studywas obtained from the Ethical Committee
of the Nelson R. Mandela School of Medicine.
All patients included in the study were confirmedEur J Vasc Endovasc Surg 30, 102–106 (2005)
doi:10.1016/j.ejvs.2005.02.056, available online at http://www.sciencedirect.com onved.
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enzyme-linked immunosorbent assay (ELISA) tech-
nique. Informed consent always was obtained before
testing for HIV. We routinely tested for HIV in patients
who presented with primary arterial thrombosis with
no known thrombogenic risk factors. None of the
patients was on drugs that might induce arterial
thrombosis. Evaluation of the full blood count, urea
and electrolytes and liver function was undertaken in
all patients. Only five patients had CD4 counts
performed. Chest X-ray was obtained in all patients,
to exclude active tuberculosis.
All patients were managed surgically by throm-
bectomy. Intra-operative systemic heparin (100 iu/kg)
was given to all patients. All had post-operative on-
table angiography. Intra-arterial directed thrombolysis
was used only in those patients with unsatisfactory
post-thrombectomy angiograms. All patient were
given subcutaneous anticoagulation (deltaparin
100 u/kg bd) post-operatively. Five patients were
given intravenous steroid (hydrocortisone 100 mg
tds), as an anti-inflammatory. Whenever possible the
involved arterial wall was taken for pathological
examination. Intra-arterial thrombus was sent for
microscopic examination and culture.Results
Twenty-two patients were included in the study, 20
males (male to female ratio 10:1). The median age was
36 years (24–46 years). Twenty patients presented with
lower limb disease and two with upper limb symp-
toms and all had rest pain. Seven of these patients gave
a short history of claudication. Gangrene was present
in seven patients (digital five, forefoot two). The mean
duration of symptoms was 30 days (1–120 days), with
10 patients having symptoms for less than 24 h at
presentation. Most patients were in a good state of
general health. Three had clinical evidence of AIDS,
and three were on anti-tuberculosis treatment.
Ten patients who presented with critical limb
ischaemia had no pre-operative diagnostic investi-
gations. Seven of these patients underwent transthor-
acic echcardiography after thrombectomy, to search
for a source of proximal emboli: the result was
negative in each case.
The 12 patients who did not have threatened limbs,
but had rest pain were investigated by duplex
ultrasonography. This showed arterial occlusion by
thrombus with normal proximal and contralateral
limb arteries. Duplex ultrasonography also showed
hyperechoic ‘spotting’ (string of pearls sign) in the
arterial wall (Fig. 1). Pre-operative digital subtractionangiography was performed in eight of these patients
and it confirmed the duplex findings of arterial
occlusion with normal proximal arteries and no distal
run-off (Fig. 2).
All patients were subjected to thrombectomy. On-
table angiography showed good results in 16 patients
and unsatisfactory results in six patients. The latter
had intra-arterial thrombolysis infusion with
streptokinase.
Twenty patients re-thrombosed within 48 h of
thrombectomy (Table 1). This was confirmed by
duplex. Fifteen of these patients had shown satisfac-
tory results after thrombectomy, by on-table angio-
graphy. Five who re-thrombosed had received intra-
arterial streptokinase thrombolysis infusion after an
unsatisfactory on-table angiogram. The results after
thrombolysis were still unsatisfactory.
Sixteen of the 20 patients who re-thrombosed
required major amputations. Six patients had below
knee amputation, eight had above knee amputation
and two had above elbow amputation. Thrombectomy
did not alter the level of amputation as suggested by
the patient’s symptoms and signs and the clinical
physical findings at presentation.
The other four patients of the 20 who re-throm-
bosed, had symptomatic relief and did not require an
amputation, even though they had re-thrombosed
within 48 h. Only two patients remained with patent
arteries after thrombectomy with symptomatic relief
and did not require amputation. One of these patients
had received thrombectomy after an unsatisfactory
post-thrombectomy on-table angiogram. Intravenous
hydrocortisone did not ameliorate the outcome, as all
patients who received hydrocortisone required a
major amputation.
Two (out of five) patients had CD4 counts of less
than 200 mm3 and the three others had CD4 counts
between 200 and 400 mm3. The two patients with CD4
counts of less than 200 mm3 required a major
amputation. Only one of the three with CD4 counts
between 200 and 400 mm3 required a major
amputation.
Coagulation screening was performed on 10
patients and was negative in each case.
The total amputation rate was 73% (16 patients)
with a limb salvage rate of 27% (six patients).
All patients had intra-luminal thrombus sent for
microscopy and culture and all specimens were
negative for microorganism. Eight patients had arter-
ial wall biopsy from the amputation site for histologi-
cal examination. All specimens revealed an organizing
thrombus within the vessel lumen. There was no
evidence of atherosclerosis in the intima. The media
and the adventitia contained scattered chronicEur J Vasc Endovasc Surg Vol 30, July 2005
Fig. 1. Duplex ultrasound of the right popliteal artery
showing thrombus within the lumen and the hyperechoic
spotting of the arterial wall (arrows).
Table 1. Outcome following thrombectomy
Total Amputation Salvage
Total 22 16 6
Rethrom-
bosed
20 16 4
Patent 2 0 2
T. V. Mulaudzi et al.104inflammatory cells with focal calcification of the media
and destruction of the internal elastic lamina and
medial muscles. There was a leucocytoclastic vasculi-
tis of the vasa vasora.
Three patients died within 30 days, on days 1, 5 and
23 after thrombectomy. All these patients had re-
thrombosed and eventually died of AIDS related
complications.Discussion
HIV/AIDS associated vasculopathy was first recog-
nized as an entity in 1987.3 Since then there has beenFig. 2. Peripheral arteriograph showing an occluded right supe
normal proximal and contralateral vessels.
Eur J Vasc Endovasc Surg Vol 30, July 2005several report on large vessel vasculopathy associated
with HIV/AIDS and few of these have dealt with
primary peripheral arterial thrombosis and its
management.
The majority of the patients we see in our practice
with primary arterial thrombosis are males, as shown
in this series, even though it is known that in Southern
Africa there are more females infected with the HIV
than males.2 Most of the patients, with this disease,
present late with a non-viable limb. During the period
of this study we performed 135 HIV related amputa-
tions in our institution, some of the patients having
had their amputations at peripheral hospitals without
referral to our service.
The striking feature of this disease is the normality
of the arterial tree proximal to the thrombosed arteries
by duplex ultrasonography, angiography and macro-
scopic appearance. The other remarkable feature is the
thrombosis of all distal vessels with no demonstrable
runoff. Duplex ultrasonography also showed hyper-
echoic ‘spotting’ in the arterial wall, the ‘string of
pearls sign’, which also has been observed in patients
with HIV associated arterial aneurysms.4 However,
this feature has not been described in patients with
HIV associated primary arterial thrombosis, and may
indeed be a unique feature in the patients with HIVrficial femoral artery at its origin with no distal pick-up and
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other forms of peripheral arterial disease.
The pathophysiology of primary peripheral arterial
thrombosis associated with HIV/AIDS is not well
understood. Several causes of primary HIV infection
associated thrombosis have been documented.5–13
Hypercoagulable states have been reported as the
predisposing factor for HIV infection associated
primary arterial thrombosis.5,9–12 These abnormalities
in coagulation associated with HIV infection have
been well documented, and include antiphospholipid
antibody syndrome, deficiencies in free protein S,
protein C, antithrombin III, heparin cofactor II and
thrombocytopaenia. Only 10 patients in this series
were screened for coagulation abnormalities and none
had the above coagulation abnormalities. Even though
coagulation abnormalities were not specifically
excluded in the rest of the patients in this series it
would appear that these are an unlikely cause of
primary thrombosis in this group. Our results differ
from other authors, mentioned previously, who have
demonstrated these coagulation abnormalities. There-
fore, our policy is not perform coagulation screening
on further patients with HIV associated primary
thrombosis.
Endothelial cell dysfunction also has been reported
as a predisposing factor for primary thrombosis in
HIV infected patients and is indicated by elevated
levels of total protein S and the vonWillebrand factor.2,
7–9,13 The severity of the hypercoagulable state and the
degree of endothelial cell dysfunction in these studies
were shown to correlate with the severity of immuno-
suppression, as measured by the CD4 cell count.5,6,10
Antiretroviral drugs have been reported to cause
primary arterial thrombosis.14 None of the patients in
this series were, or had ever been, on antiretroviral
therapy. With the antiretroviral drugs becoming freely
available for our patients in state hospitals, we are
uncertain how this will affect symptoms at presen-
tation and outcome.
The distinct histological findings in patients in this
series, and those with other HIV infection related
vasculopathies (aneurysms, arterio-venous fistula),
are suggestive of an underlying vasculitic aetiology
with a common initial pathological response but with
different clinical expression.4,15–19
Our policy is to offer urgent thrombectomy to these
patients with HIV infection associated primary throm-
bosis, who present with a threatened limb with a post-
thrombectomy on-table angiogram. For patients who
present with less critical limb ischaemia, we prefer to
obtain a duplex ultrasound examination. If this
confirms thrombosis, with ‘string of pearls sign’,
with no distal runoff and normal proximal andcontralateral limb arteries, we offer the patient
thrombectomy with no further imaging. In our
experience, we have found that further imaging with
digital subtraction angiography does not add to the
information already obtained from duplex ultrasono-
graphy. Thrombectomy has been shown to offer better
results than thrombolysis alone in patients with acute
arterial occlusion due to primary thrombosis.20,21 A
combination of thrombectomy and thrombolysis has
been reported to achieve good results in a case
report.22 There have been case reports of a successful
thrombolytic therapy for HIV related primary
thrombosis.14
Our results with these patients have been poor with
a limb salvage rate of only 27.3%. The majority of
patients (90.9%) in this series re-thrombosed their
arteries, within 48 h of thrombectomy. The limb
salvage rate of patients who re-thrombosed their
arteries was only 20%. It is puzzling that symptomatic
relief occurs in some patients even though the vessels
have re-thrombosed. Perhaps some of the proximal
collaterals are opened with thrombectomy of the main
arteries, to explain the symptomatic relief and limb
salvage in the presence of a re-occluded main artery.
Our results are poor, despite the use of combination
therapy of mechanical thrombectomy and intra-arter-
ial thrombolysis.
There are suggestions that treatment of these
patients with corticosteroids might improve the results
because of the possible vasculitic nature of this
disease.2,22 Five of our patients were put on intrave-
nous hydrocortisone perioperatively and all these
patients re-occluded their arteries within 48 h of
thrombectomy. Therefore, in our series, although
small, corticosteroids do not seem to improve the
limb salvage rate.
Neither did surgical thrombectomy alone, or in
combination with thrombolysis or corticosteroids,
alter the level of amputation that would have been
predicted in the absence of therapy.
The duration of symptoms does not seem to
influence the outcome in these patients. Ten of the
patients had symptoms for less than 24 h and still had
poor results. This might be explained by the fact that
the basic underlying pathology for acute thrombosis
appears to be a vasculopathy. Thrombectomy or
thrombolysis does not address the underlying pathol-
ogy, the reason for the poor results.
In the context of these poor results, physicians now
have a management dilemma for patients with HIV
associated primary arterial thrombosis. The legal and
ethical aspects of the treatment of HIV/AIDS patients
have been outlined.23 Basic vascular principles should
be applied in the management of these patients.Eur J Vasc Endovasc Surg Vol 30, July 2005
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urgently to theatre for thrombectomy. Those who
present with critical ischaemia should be imaged with
duplex ultrasonography before surgical thrombect-
omy. For patients in the advanced stage of AIDS,
conservative management with adequate analgesics
might be an option.
In conclusion, primary arterial thrombosis associ-
ated with HIV infection seems to be a distinct
clinicopathological entity, with young patients appear-
ing to be a group that is at increased risk. Limb salvage
rate after thrombectomy alone, or in combination with
thrombolysis or corticosteroids, is very poor. Duplex
ultrasound imaging alone appears to be adequate in
the management of these patients. A detailed evalu-
ation of its pathophysiology is needed, to improve
understanding and management of this disease.References
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